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(57) Abstract: A transport container 
(10) is disclosed for transporting 
material. The container has a 
chamber (24) within which the 
material can be disposed, the 
container having an openable 
portion (20) that can be opened to 
enable access to the chamber (24). 
The contains (10) also includes 
sensing means (30, 34) arranged 
to sense attributes associated with 
the container (10) or the material 
disposed in the container and 
arranged to generate sensing signals 
in response thereto, processing 
means operatively connected to the 
sensing means (30, 34) and adapted 
to monitor the attributes using the 
sensing signals, and a data writing 
device (38) operatively connected to 
the processing means and arranged 
to receive a non-volatile information 
storage medium (36) and to write 
information indicative of the 
attributes to the storage medium 
(36). In use, during a transport 
operation, when material is disposed 
in the chamber (24), the storage 
medium (36) is received in the data writing device (38) at a first location, and the container is transported to a second location, 
the information stored on the storage medium (36) provides a record of the attributes associated with the container (10) and/or 
the material during the transport operation. A system for and method of transporting materia] and ensuring compliance with 
predetermined criteria are also disclosed. 




BNSDOCID: <WO ^020768SQA1J_> 



wo 02/076850 Al 



iiHi 



lllillilllilllllliliiillllliilillli 



(BF BJ, CF, CG, CI, CM. GA. GN, GQ. GW, ML. MR, For two-letter codes and other abbreviations, refer to the "Gmd- 
NE Sn! TD, TG). <^nce Notes on Codes and Abbreviations " appearing at the begin- 

ning of each regular issue of the PCT Gazette, 

Published: 

— ^ith international search report 



BNSDOCID: <WO ^02076850A1J_> 



wo 02/076850 




CT/AU02/00359 



SECURE TRANSPORT CONTAINER 

The present invention relates to a secure transport container for transporting material 
and relates particularly, though not exclusively, to such a transport container for 
5 transporting material such as sensitive biological materials, pharmaceuticals, 
documents, jewellery and military items. 

In the medical field, it is often required to transport sensitive biological material such as 
live human cells. For example, the Autologous Chondrocyte Transplantation procedure 

10 requires the transport of stem or autologous cells and blood serum from/to the patient in 
hospital to/fi*om the medical laboratory where the cells undergo controlled biosynthesis 
or cellular replication. The transport of such sensitive biological material is regulated in 
a similar manner to tiiat of certain dmgs. It is essential that the biological material be 
transported securely without risk of damage, contamination or tampering between the 

15 points of dispatch and receipt In addition, in some instances it may also be essential 
that the biological material be maintained at a certain temperature in order to ensure its 
viability. Additionally, in some instances a secure means of auditing the transportation 
process for evidence of damage, contamination or tampering may be desirable. 

20 The present invention was developed with a view to providing a secure transport 
container capable of providing a degree of quality control throughout the transport 
period. 

It will be evident from the description that follows that the transport container in 
2 5 accordance with the present invention may also be employed for the secure transport of 
other materials which require a degree of quality control during transport. 

Throughout this specification the term "comprising" is used inclusively, in the sense 
that there may be other features and/or steps included in the invention not expressly 
30 defined or comprehended in the features or steps subsequently defined or described. 
What such other features and/or steps may include will be apparent from the 
specification read as a whole. 
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to accordance «ia. a firs, aspect of pr«cnt tav^tion, fl»re is provided a transport 

container to tran^rting material, the container con««ising: 
a chamber witinn wUch fte material can be disposed; 
an openablc portion ftat can be opened to enable access to the chamber, 
sensing means arranged to s««e at least one attribute «.ociated with the 
^ntaincr or the material disposed in the container and arranged to generate at leas, one 
corresponding sensing signal in response thereto; , ^ . . ,„ 

p^ing means operativeiy connected to s«d sensing me»=s and adapted to 
monitor the at least one attribute using said at least one sensing signaU and 

a data writtog device operativeiy connected to said processing means and 
ar^rged to teceive a non-voladle da«. storage medium and to write inibnn«.on 
todicative of said at least one a«ribu.e to the non-voUme information storage medium; 

thereby, in use. during a transport operation, when said material is dtsposed m 
ft^ chamber, said storage medtam is .«eived in the data writing device at a flrs. 
location, and the contah« is transported to a second locadon. the informadon stored on 
said storage medium provides a record of the attributes assocUted with the contamer 
and/or the material during the transport operation. 

this way. a transport contamer is provided wMch can be used to gafter d^^ 
attributes associated with the material in fl» container or associated wtth fl» <^ 
itself as the container is transported ftom a loading location to a destmanon locatio.. 
artd the gathe^ attributes analysed establish compliance with relevant comnrerc«l. 
corporate or regulatory standanJs for the transportation operation to qnestK>n. 

Preferably, the data writing device is a read-write device arranged to read operattonal 
i,^ns from the data storage medium, said operational mstructions c».mg the 
processtog means to gather retrrired data fiom at leas, one sensor appropr«te for a 
particular transport operation. 
" P,.ferably.thesensingmeanstocludesmeansforsenstogwhethertheopenable^rtion 
has been opened during t,«»port m senstog means may alternatively or m addttton 
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include means for sensing humidity, air pressure or angle of orientation of the secure 
container. 



Advantageously, the transport container further comprises position sensing means 
5 operatively connected to said processing means for sensing the geographical position of 
the container, wherein said processing means periodically records the time and position 
of the container in said storage medium during transport. Preferably said non- volatile 
storage medium is in the form of a portable memory card having a non-volatile 
programmable electronic memory device incorporated therein. 

10 

Preferably said transport container is adapted to transport sensitive biological material 
and said chamber includes a cooled section in which said biological material is stored 
during transport. Preferably said sensing means includes a temperature sensor for 
sensing the temperature in said cooled section of the chamber. 

15 

Preferably said transport container further comprises a locking means for locking the 
openable portion of the casing in its closed condition. Advantageously said locking 
means is operatively connected to said processing means and can only be unlocked 
when a predetermined key code is received by the processing means. Preferably the 
2 0 transport container also includes an input device operatively connected to the processing 
means to enable a user to input the predetermined key code to the processing means. 
Typically said input device is a key pad. 

Preferably, the data writing device is accommodated on the transport container such that 
25 the data writing device is accessible only when the openable portion is in an open 
position. 



Advantageously said storage medium may also have the geographical coordinates of the 
intended final destination of the transport container recorded therein and said processing 
3 0 means is programmed to prevent the locking means from being unlocked imtil said 
position sensing means detects that the transport container has reached its final 
destination. 



BNSDOCID: <WO p2076850A1J_> 



wo 02/076850 




Pt:T/AU02/00359 



- 4 - 



In accordance with a second aspect of the present mvention, there is provided a system 
for transporting material, said system comprising: 

a non-volatile information storage mediimi; and 
5 a transport container for tran^rting material, the container comprising: 

a chamber vsdthin which the material can be disposed; 
an openable portion that can be opened to enable access to the chamber; 
sensing means arranged to sense at least one attribute associated with the 
container or the material disposed in the container and arranged to generate at 
1 0 least one corresponding sensing signal in response thereto; 

processing means operatively connected to said sensing means and 
adapted to monitor the at least one attribute using said at least one sensing 
signal; and 

a data writing device operatively connected to said processing means and 
15 arranged to receive the non-volatile information storage medium and to write 

information indicative of said at least one attribute to the non-volatile 
information storage mediiun; 

whereby, in use, during a transport operation, v/bcn said material is disposed in 
the chamber, said storage medium is received in the data writing device at a first 

2 0 location, and the container is transported to a second location, the information stored on 

said storage medium provides a record of the attributes associated with the contains: 
and/or the material during the transport operation. 

Preferably, the system further including means for reading operational instructions from 
25 the data storage medium, said operational instructions causing the processing means to 
gather required data from at least one sensor appropriate for the tran^rt operation. 

The system may also include means for recording said operational instructions on said 
storage medium. Preferably, said recording means is a computing device including a 

3 0 data writing device. The computing device may be arranged to gather information from 

a user indicative of the material to be trainsported, and to retrieve commercial, corporate 
and/or regulatory standards information appropriate for transporting the material. 
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Preferably, said retrieved commercial, corporate and/or regulatory standards information 
is used to generate said operational instructions. The commercial, corporate and/or 
regulatory standards information may be retrieved from a remote server. 

5 Preferably, the system further includes comparing means for comparing the information 
stored on said storage medium by said data writing device with predetermined reference 
journey information so as to determine whether criteria appropriate for the transport 
operation have been met The comparing means may include means for generating a 
comparison signal indicative of whether the information stored on said storage medixmi 
10 by said data writing device is vdthin a predetermined tolerance amoimt of the 
predetermined reference journey information. 

Preferably, the system further includes means for generating a certificate indicative of 
whether the information stored on said storage medium by said data writing device is 

15 within the predetermined tolerance amount of the predetermined reference journey 
information. When the information stored on said storage medium by said data writing 
device is within the predetermined tolerance amount of the predetermined reference 
joxmiey information, a compliance certificate is generated, and when the information 
stored on said storage medium by said data writing device is not within the 

20 predetermined tolerance amount of the predetermined reference journey information, a 
fault certificate is generated. The means for generating a certificate may include a 
remote network enabled computing device and a printer. 

In accordance with a third aspect of the present invention, there is provided a method of 
2 5 transporting material, said method comprising the steps of: 

providing a non-volatile information storage medium; 

providing a transport container for transporting material, the container 
comprising a chamber within which the material can be disposed and an openable 
portion that can be opened to enable access to the chamber; 
30 sensing at least one attribute associated with the container or the material 

disposed in the container and generating at least one corresponding sensing signal in 
response thereto; 
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monitoring the at least one attribute using said at least one sensing signal; and 
during a transport operation, writing information indicative of said at least one 
attribute to the non-volatile information storage medium so as to provide a record of the 
attributes associated with tiie container and/or the material during the transport 
5 operation. 

Preferably, the method further includes the steps of recording operational instructions on 
said stors^e medium and reading said operational instructions from the data storage 
medium, said operational instructions causing the processing means to gather required 
1 0 data from at least one sensor appropriate for the transport operation. 

Preferably, the method further includes the steps of gathering information from a user 
indicative of the material to be transported, and using the gathered mformation to 
retrieve commercial, corporate and/or regulatory standards information appropriate for 
15 tran^orting the material. The retrieved commercial, corporate and/or regulatory 
standards information is preferably used to generate said operational instructions. The 
commercial, corporate and/or regulatory standards information may be retrieved from a 
r^ote server. 

2 0 Preferably, the method furth^ includes the step of comparing the information stored on 
said storage medium by said data writing device with predetermined reference journey 
information so as to determine whether criteria appropriate for the transport operation 
have been met. The comparing step preferably includes the step of generating a 
comparison signal indicative of whether the information stored on said storage medium 

25 by said data writing device is within a predetermined tolerance amount of the 
predetermined reference journey information. 

Preferably, the method fvurther includes the step of generating a certificate indicative of 
\n4iether the information stored on said storage medium by said data writing device is 
30 wifliin the predetermined tolerance amount of the predetermined reference journey 
information. When the information stored on said storage medium by said data writing 
device is within the predetermined tolerance amount of the predetermined reference 



BNSCXXIO: <WO ^08076850* 1_1_> 



wo 02/076850 



•CT/AU02/00359 



- 7 • 



journey information, a compliance certificate is generated, and when the information 
stored on said storage medium by said data writing device is not within the 
predetermined tolerance amount of the predetermined reference journey information, a 
fault certificate is generated. 



In order to facilitate a more comprehensive understanding of the nature of the invention, 
a preferred embodiment of the secure transport container will now be described in 
detail, by way of example only, with reference to the accompanying drawings, in which: 

10 Figure 1 is a top side perspective view of a preferred embodiment of a secure transport 

container in accordance with an embodiment of the present invention; 

Figure 2 is a side view of the transport container of Figure 1; 

Figure 3 is a top front perspective view of the transport container of Figure 1; 

Figure 4 is a top front perspective view of the transport container of Figure 1 with a side 
1 5 wall portion open; 

Figure 5 is a section view of the transport container through the line A-A in Figure 2; 

Figure 6 is a bottom plan view of the base of the transport container of Figure 1 ; 

Figure 7 is a bottom perspective view of the base of the transport container of Figure 1 ; 

Figure 8(a) is a section view of the base of the transport container through the line A-A 
20 in Figure 6; 

Figure 8(b) is a section view of the base of the transport container through the line B-B 
in Figure 6; 

Figures 9(a) and (b) are a perspective view and plan view respectively of a thermal 
conductor block employed in the transport container of Figure 1 ; 

2 5 Figures 10(a) and (b) illustrate how vials, in which biological material is contained, are 

held in the thermal conductor block of Figxire 9; 

Figure 1 1 is a functional block diagram for the electronic components of the transport 
container of Figure 1; and 

Figure 12 is a block diagram of a system for transporting material and ensuring 

3 0 compliance with predetermined reference criteria. 

Although the following description of the invention is in relation to a secure container 
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for use with sensitive biological materials, it will be understood that the invention is 
applicable to other materials such as pharmaceuticals, documents, jewellery and military 
items. The important aspects are that the secure container is capable of gathering data 
on attributes associated with the material disposed in the container, such as temperature, 
5 and/or of gathering data on attributes associated with the container itself, such as 
vsiiether the container has been opened or the position of the container, and that the 
secure contamer is capable of recording the gathered data so as to provide a data record 
during the journey. This data record can be used to establish compliance with relevant 
commercial, corporate or regulatoiy standards. 

10 

A preferred embodiment of the secure transport container 10 according to the invention, 
as illustrated in Figures 1 to 4, comprises an outer casing 12 in the shape of an octagonal 
prism. The outer casing 12 has a polished aluminium finish, is 328mm high and 
192mm in width. Each of the eight side walls is approximately 80mm wide. An 

15 octagonal top plate 14 is 3mm thick and the base 16, which is a machined octagonal 
heat sink, is 200mm wide and 2Smm deep. The heat sink base is manufactured with a 
black anodised/chromate finish (see also Figure 6, 7 and 8). A handle 18 fixed to the 
top plate 14 is provided to enable the transport container to be easily carried with one 
hand. The outer casing 12 has an openable side wall portion or door 20 tiiat is hinged 

2 0 along one edge and can pivot to an open position as shown in Figure 4. 

The transport container 10 has a double wall construction, as can be seen most clearly in 
Figures 4 and 5 in which the inner walls 22 are visible, defining a chamber 24 within 
which sensitive material can be transported. The cavity between the outer casing 12 and 

25 the inner walls 22 is filled with thermal insulating material. Some of the space within 
the cavities is also used for housing batteries 26 used to power the electronic 
components of the transport container (see Figure S). Hie illustrated embodiment of the 
transport container 10 is designed for transporting sensitive biological material, and for 
this purpose is provided with a cooled section 28. Sensing means are provided within 

30 the casing 12 for sensing attributes associated with the material and/or associated with 
the transport container 10 and for generating corresponding sensing sigiial(s) in 
response thereto. 
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For example, both the cooled section 28 and the space above the cooled section within 
the chamber 24 may each be provided with sensors arranged to sense various attributes 
associated with the material, such as temperature sensors 30 (see Figure 11) for sensing 
5 the temperature within the cooled section 28 and within the remainder of the chamber 
24 respectively • A variety of additional sensors may be provided within the casing 12 
for sensing various attributes associated v^th the container, including humidity, air 
pressure, angle of orientation of the container (tilt), etc. A sensor may also be provided 
for sensing when the door 20 is in an open or closed condition. Other suitable sensors 
10 may be employed depending on the application. Processing means, for example, a 
microprocessor-based controller 32 is provided, operatively connected to the 
temperature sensors 30 and other sensors 34, and is adapted to monitor the condition of 
the material within the container based on the sensing signals from the various sensors 
and, if desired, to monitor other attributes relevant to the container and/or the material. 

15 

A removable non-volatile information storage medium, in the form of a memory card 36 
is provided for storing information indicative of the attributes sensed by the sensors 30, 
34. A read-write device 38, operatively connected to the controller 32 is provided for 
reading or writing information from the memory card 36. Hence, in use, the memory 

2 0 card 36 can be inserted in the read-write device 38 at the point of loading the sensitive 
material in the chamber 24 of the container 10 and then removed at the point of 
imloading the sensitive material from the chamber 24 to provide a complete record of 
the condition of the material and, if desired, a record of other attributes associated with 
the material or container during the period of transport. The memory card 36 may also 

25 include data indicative of operational instmctions usable by the processing means to 
gather the required data from the appropriate sensors for a particular transport operation. 

Preferably the memory card 36 is of the so-called "smart card" variety and incorporates 
a non-volatile programmable electronic memory device therein. The read-write device 
30 38 is housed wdthin the door 20, as can be seen most clearly in Figure 4, and is only 
accessible when tiie door 20 is in its open pQsition. In transit, the top plate 14 of the 
outer casing 12 covers the read-write device 38 so that the smart card 36 is inaccessible. 
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thus ensuring that the smart card cannot be tampered with en route. As can also be seen 
most clearly in Figures 3 and 4, a visual display 40 is also provided on the top face of 
the door 20, and is visible through a window 42 in the top plate 14 when the door 20 is 
in its closed position. The visual display 40 is typically an LCD di^lay and is 
5 operatively connected to the controller 32 to provide a readout of various operating 
parameters for the electronic systems in the transport container 10. For example, the 
display could include a clock to indicate the length of time since the door 20 was sealed, 
a visual readout of tiie temperature(s) within the chamber 24, a battery voltage readout, 
and so on. 

10 

The door 20 is provided with locking means 44 for locking the door in its closed 
position. Preferably the locking means 44 is an electronically operated lock that is 
operatively comiected to the controller 32. In order to unlock the locking means 44 a 
predetermined key code must be received by the controller 32. For this purpose, the 
15 transport container 10 is preferably also provided with an input device operatively 
connected to the controller 32 to enable a user to input the predetemiihed key code to 
release the electronic lock 44. In the illustrated embodiment, the input device is in the 
form of a key pad 46 mounted on the front of the door 20. 

20 In the illustrated embodiment the transport container 10 also comprises position sensing 
means 50 (see Figure 11) operatively connected to the controller 32 for sensing the 
geographical position of the container 10 and generating an attribute indicative of the 
position of the container 10. Controller 32 periodically records the time and position of 
the container 10 in smart card 36 during transport of the container 10, based on the 

25 coordinates produced by the position sensing means 50. Typically the position sensing 
means employs a GPS receiver capable of calculating the geographical coordinates 
based on satellite transmissions. Hence, the sanart card 36 can have recorded thereon a 
full record of the route taken and the time taken to transport the sensitive material from 
source to destination. 

30 

Preferably the cooled section 28 of the chamber 24 is provided with means for 
cryogenic storage of sensitive biological material. The material is transported in vials 
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54 (see Figure 10), four of which are held in a thermally conductive block 56 in the 
form of an aluminium block 40 x 40 x 40mm as shown in Figure 9. A plastic or nylon 
cover 58 is provided to sit on top of the block 56 to cover the vials 54 as shown in 
Figure 10(b). A square recess 60 is provided in the bottom cooled section 28 of the 
chamber 24 and is adapted to receive the aluminium block 56 therein. In the base of 
recess 60 a Peltier cooling element 62 is provided for providing cryogenic cooling of the 
aluminixmi block 56. On one side the cooling element 62 is in thermally conductive 
contact with the base of the aluminium block, and on the other side it is in thermally 
conductive contact with the base 16 of the outer casing 12 of the transport container. 



As can be seen most clearly in Figures 6, 7 and 8 the base 16 is formed with a pliirality 
of cooling fins 64 so as to act as a more efficient heat sink. A fan 66 is also provided in 
the base 16, aligned with the cooling element 62, to provide additional heat transfer if 
necessary. Both the Peltier cooling element and the fan 66 are also operatively 
15 connected to the controller 52 as shown in Figure 1 1 and can be activated or deactivated 
by the controller 32 as required, based on the sensing signals received from the 
temperature sensors 30. 



Advantageously, the smart card 36 may also have the geographical coordinates of Ihe 
2 0 intended final destination of the transport container recorded therein. Controller 32 may 

be programmed to prevent the electronic lock 44 from being unlocked until the position 

sensing means 50 detects that tiie transport container 10 has reached its final destination. 

When controller 32 detects corresponding geographical coordinates, the electronic lock 

44 can be unlocked by keying in the correct key code via key pad 46. Until such time as 
25 the geographical coordinates match, punching in the key code via key pad 46 will have 

no effect. This provides a further level of security to guarantee the safe transport of the 

sensitive material to its final destination. 



The transport container 10 may be used to establish whether appropriate criteria 
30 associated with a particular transport operation have been met by analysing the 
information stored on the memory card 36 when the transport container reaches the 
destination location. 
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An embodiment of a system 70 for transporting material and ensuring compliance with 
predetermined criteria is shown in Figure 12. The system 70 is illustrated in relation to 
transportation of a secure container 10 from a loading location A to a destination 
5 location B. 

The system 70 includes a computing device, in this example in the form of a personal 
computing device 72, a read-write device 74 operatively associated with the computing 
device 72 for reading and writing information from and to a memory card 36, 
10 communications means, in tins example in the form of tiie Internet 76, and a web server 
78. 

In use, a user first operates tiie computing device 72 to enter information describing tiie 
nature of the material to be transported and details of tiie journey to be undertaken by 
15 tiie secure container 10. This information may be gatiiered using predefined forms. 
Once tiie required information has been gatiiered, a communication is made from tiie 
computing device 72 to tiie server 78 requesting information indicative of tiie relevant 
commercial, corporate and/or regulatory standards applicable for tiie desired transport 
operation. In tiie present embodiment, tiie communication is sent tiirough tiie Internet 
20 76 to tiie server 78 which gafliers tiie required commercial, corporate and/or regulatory 
standards information and serves tiie information back tiirough tiie Internet 76 to tiie 
computing device 72. On receipt of tiie commercial, corporate and/or regulatory 
standards information, the computing device 72 creates a journey data file including 
information indicative of tiie required data which must be gatiiered by tiie secure 
25 container during tiie journey in order to determine whetiier tiie required commercial, 
corporate and/or regulatory standards have been met during tiie journey. The journey 
data file includes operational instiuctions which cause tiie processmg means of tiie 
secure container 10 to gatiier required data from sensors appropriate for tiie particular 
transport operation. The journey data file is tiien stored in tiie memory card 36 by tiie 
3 0 read-write device 74. 

The memory card 36 is tiien mserted into tiie read-write device 38 of tiie secure 
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container 10, the material 80 to be transported is disposed in the chamber 24, and the 
secure container 10 is locked using the locking means 44. 



The secure container 10 is then transported from the loading location A to the 
5 destination location B, the operational instructions in the journey data file stored on the 
memory card 36 being used during the journey to control operation of the processing 
means of the secure container 10 to gather the necessary data from the sensors provided 
on the secure container 10 to determine whether the applicable commercial, corporate 
and/or regulatory standards have been met during the journey. The data gathered from 
10 the sensors is stored on the memory card 36 by the read-write device 38. 



When the secure container 10 has reached the destination location B, the appropriate 
code for opening the door 20 is entered into the keypad 46 so as to open the door, and 
the memory card 36 is removed from the read-write device 38. The information stored 
15 on the memory card 36 is then extracted using a suitable read-write device and 
forwarded to the server 78 using any suitable arrangement, for example using a personal 
computing device and associated read-write device connected to the Internet 76. 



Hie server 78 then compares the required commercial, corporate and/or regulatory 
20 standards appropriate for the journey with the information extracted from the memory 
card 36, and using an appropriate printer (not shown) issues a Certificate of Compliance 
if the conunercial, corporate and/or regulatory standards are within a predetermined 
tolerance. If the standards are not within the predetermined tolerance, a Certificate of 
Fault is issued to assist in identifying the point of divergence. 

25 

It will be understood that the above described system and method is able to provide an 
arrangement for independently verifying compliance with relevant commercial, 
corporate and/or regulatory standards during transportation without the risks, costs and 
potential fraudulent declarations associated with self-assessment. 

30 

It will be appreciated that in addition to the medical field, the present system and 
method is also applicable to transportation of securities, legal documents, militaiy 
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components, digital media, and to transportation of any material wherein it is beneficial 
to establish that the material was not viewed, corrupted or interfered with during a 
journey. The present invention may also be deployed to monitor access into and the 
environment inside and outside a shipping container* In this arrangement, the data 
5 collected and the Certificate of Compliance may serve to reduce theft and establish 
liability. 

From the above description of a preferred embodiment of the secure transport container 
it will be apparent that it provides a number of significant advantages, including the 
10 following: 

(i) It provides a way of maintaining quality control throughout the transport period, 
to ensure that sensitive biological material remains viable; 

(ii) Information concerning the condition, such as temperature and seal quality, 
throughout the transport period can be securely recorded on a smart card and 
easily retrieved at the destination; 

(iii) It provides enhanced security and traceability v^th strict access control 
throughout the transport period; 

(iv) Hie incorporation of position sensing means provides a further level of security 
and traceability; 

(v) It is flilly self-contauied and can be reused many times. 

Numerous variations and modifications will suggest themselves to persons skilled in the 
relevant technical arts, in addition to those already described, without departing fi-om the 
2 5 basic inventive concepts. For example, additional or altemative security measures may be 
incorporated depending on the nature of the sensitive material required to be transported in 
the transport container. All such variations and modifications are to be considered within 
the scope of the present invention, the nature of which is to be determined firom the 
foregoing description. 

30 
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CLAIMS: 

1 . A transport container for transporting material, the container comprising: 

a chamber within which the material can be disposed; 
5 an openable portion that can be opened to enable access to the chamber; 

sensing means arranged to sense at least one attribute associated with the 
container or the material disposed in the container and arranged to generate at least one 
corresponding sensing signal in response thereto; 

processing means operatively connected to said sensing means and adapted to 
1 0 monitor the at least one attribute using said at least one sensing signal; and 

a data writing device operatively connected to said processing means and 
arranged to receive a non-volatile information storage medium and to write information 
indicative of said at least one attribute to the non-volatile information storage medium; 

whereby, in use, during a transport operation, when said material is disposed in 
15 the chamber, said storage medium is received in the data writing device at a first 
location, and the container is transported to a second location, the information stored on 
said storage medium provides a record of the attributes associated with the container 
and/or the material during the transport operation. 

2 0 2. A transport container as claimed in claim 1, wherein the data writing device is a 

read-write device arranged to read operational instructions from the data storage 
medium, said operational instructions causing the processing means to gather required 
data from at least one sensor appropriate for a particular transport operation. 

25 3. A transport container as claimed in claim 1 or claim 2, further comprising 
position sensing means operatively connected to said processing means for setising the 
geographical position of the contamer, wherein said processing means periodically 
records the time and position of the container in said storage medium during transport, 

3 0 4. A transport container as claimed in any one of claims 1 to 3, wherein said 

sensing means includes means for sensing whether the openable portion has been 
opened during transport. 
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5 A ^ con^iner . c>ata«. Ly one of Cain. 1 .o 4. wh«=i. «dd 
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of the secure container. 

, A t«»spor. container as dataed in any ana of preceding -^"^ 
La non-vo J. su-rag. .»diun> is.in *e <.nn of a po«ab,. card hav.« a 

^^vol^il. progmmmable elec«»ic memory d^iceineorporatedtherem. 

, A wnspor. container as claimed in any one of *e preceding cWms. ^ 

La ^ansport Ln^ is » ^ «°>°^'°' 

H^Lndes a cooled secdon in ^ ^ biological ma^nal . sU,red dunng 

transport 

, A«nspor.con«inerasclaimedinclaim7,«hereinsaidsensingme^^ ; 
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' , A ^anspor. container as cUmea in any one of fl>e preceding clain^^h^^ 
Ld trl^nlntainer «^ comprises a loc^ means f. ioCcmg ^ openable 
portion of flie caang in its closed condition. 
" ,0 A transport container as claimed in cWm 9. «l»rein said lockin^^ 

!;erativtly coLc^i to said »eans atK. can only ,« -oCed »hen a 

predetermined key code is received by the proce«tog means. 

, ' „ A transpon container as claimed in claim 10. »l»r«ntl» transport 00^^ 
" linctdesa:inpntdeviceoperative,yconnectedtot,„p.<>cessingm«^ 
^totopot the predeterminedkey code to the processing mean.. 

A.ransportcontainerasclaimedincUimll.whereinsaidinpn.de«ceis.k.y 
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13. A transport container as claimed in any one of the preceding claims, wherein the 
data writing device is accommodated on the transport container such that the data 
writing device is accessible only when the openable portion is in an open position. 

5 14. A transport container as claimed in any one of the preceding claims, wherein 
said storage mediimi may also have the geographical coordinates of the intended fmal 
destination of the transport container recorded therein and said processing means is 
programmed to prevent the locking means from being unlocked until said position 
sensing means detects that the transport container has reached its final destination. 

10 

15. A system for transporting material, said system comprising: 
a non-volatile information storage medium; and 

a transport container for transporting material, the container comprising: 
a chamber within which the material can be disposed; 
15 an openable portion that can be opened to enable access to the chamber; 

sensing means arranged to sense at least one attribute associated with the 
container or the material disposed in the container and arranged to generate at 
least one corresponding sensing signal in response thereto; 

processing means operatively connected to said sensing means and 
20 adapted to monitor the at least one attribute using said at least one sensing 

signal; and 

a data writing device operatively coimected to said processing means and 
arranged to receive the non-volatile information storage medium and to write 
information indicative of said at least one attribute to the non-volatile 

2 5 information storage medium; 

whereby, in use, during a transport operation, when said material is disposed in 
the chamber, said storage medium is received in the data writing device at a first 
location, and the container is transported to a second location, the information stored on 
said storage medium provides a record of the attributes associated with the container 

3 0 and/or the material during the transport operation. 

16. A system as claimed in claim IS, further including means for reading operational 
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instructions from the data storage medium, said operational instructions causing the 
processing means to gather reqixired data from at least one sensor appropriate for the 
transport operation. 

5 17. A system as claimed in claim 16, ftirther including means for recording on said 
storage medium said operational instructions. 

18. A system as claimed in claim 17, wherein said recording means is a computing 
device including a data writing device. 

10 

19. A system as claimed in claim 18, wherein the computing device is arranged to 
gather information from a user indicative of the material to be transported, and to 
retrieve commercial, corporate and/or regulatory standards information appropriate for 
transporting the material. 

15 

20. A system as claimed in claim 19, wherdn said retrieved commercial, corporate 
and/or regulatory standards information is used to generate said operational instructions. 

21. A system as claimed in claim 19 or claim 20, wherein the commercial, corporate 
2 0 and/or regulatory standards information is retrieved from a remote server. 

22. A system as claimed in any one of claims 15 to 21, further including comparing 
means for comparing the information stored on said storage medium by said data 
writing device with predetermined reference joumey information so as to determine 

25 whether criteria appropriate for the tranq:)ort operation have been met 

23. A system as claimed in claim 22, wherein the comparing means is arranged to 
generate a comparison signal indicative of whether the information stored on said 
storage medium by said data writing device is within a predetermined tolerance amount 

30 of the predetermined reference joumey information. 

24. A system as claimed in claim 23, further including means for generating a 
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certificate indicative of whether the information stored on said storage medium by said 
data writing device is within the predetermined tolerance amount of the predetermined 
reference journey inforaiation, wherein, 

when the information stored on said storage medium by said data writing device 
5 is witliin the predetermined tolerance amoimt of the predetermined reference joimiey 
information, a compliance certificate is generated, and 

when the information stored on said storage medium by said data writing device 
is not within the predetermined tolerance amount of the predetermined reference journey 
information, a fault certificate is generated. 

10 

25. A system as claimed in claim 24, wherein the means for generating a certificate 
includes a remote network enabled computing device and a printer. 

26. A method of transporting material, said method comprising the steps of: 
15 providing a non- volatile information storage medixmi; 

providing a transport container for transporting material, the container 
comprising a chamber within which the material can be disposed, and an openable 
portion that can be opened to enable access to the chamber; 

sensing at least one attribute associated with the container or the material 
2 0 disposed in the container and generating at least one corresponding sensing signal in 
response thereto; 

monitoring the at least one attribute using said at least one sensing signal; and 
during a transport operation^ writing information indicative of said at least one 

attribute to the non-volatile information storage medium so as to provide a record of the 
25 attributes associated with the container and/or Ihe material during the transport 

operation. 



27. A method as claimed in claim 26, further including the steps of recording 
operational instructions on said storage medium and reading said operational 
30 instructions firom said data storage medium operational instructions causing the 
processing means to gather required data fi:om at least one sensor appropriate for the 
transport operation. 
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28. A method as claimed in claim 27, further including the steps of gathering 
infiwmation from a user indicative of the material to be transported, and using the 

5 gathered infoimation to retrieve commwcial, corporate and/or regulatory standards 
information appropriate for transporting the material. 

29. A method as claimed in claim 28, fUrther including the step of using the 
retrieved commercial, corporate and/or regulatory standards mformation to generate said 

10 operational instructions. 

. 30. A method as claimed in claim 28 or claim 29, wherein the commercial, corporate 
and/or regulatory standards information is retrieved from a remote server. 

15 31. A method as claimed in any one of claims 26 to 30, further including the step of 
comparing the information stored on said storage medium by said data writing device 
with predetermined reference journey mformation so as to determine whetiier critaia 
appropriate for Hhe transport operation have been met 

20 32. A me&od as claimed in claim 3 1 , wherem the comparing step includes the step 
of generating a comparison signal indicative of whether the mformation stored on said 
storage medium by said data writing device is within a predetemained tolerance amount 
of the predetermined reference journey information. 

25 33. A method as claimed in claim 32, further including the step of generating a 
certificate mdicative of whether die information stored on said storage medium by said 
data writing device is witiim Ae predetermmed tolerance amount of the predetermined 
reference journey information, wherein 

when Ae infoimation stored on said storage medium by said data writing device 

30 is within the predetermined tolerance amount of die predetermmed refaience journey 
information, a compliance certificate is generated, and 
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when fhe information stored on said storage medium by said data writing device 
is not within the predetermined tolerance amount of the predetermined reference journey 
information, a fault certificate is generated. 
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